Oligomerization Study of Human Organic Anion Transporting Polypeptide 1B1.
Organic anion-transporting polypeptides play important roles in the uptake of various endogenous and exogenous compounds. It has been proposed that OATP family members, as membrane proteins, may form oligomers. However, oligomerization status of OATPs is still largely unclear. In the present study, HEK293 cells stably expressing OATP1B1 were generated to investigate the oligomerization status of the transporter. Chemical cross-linking and coimmunoprecipitation experiments revealed that OATP1B1 may form homo-oligomers, possibly through disulfide bonds. When wild-type OATP1B1 was coexpressed with a loss-of-function mutant W258A, cells showed reduced uptake of prototypic substrate estrone-3-sulfate (ES). Interestingly, such a coexpression did not affect OATP1B1 transport activity of high concentrations ES, implicating that oligomerization status may affect only the high affinity component of ES. OATP1B1 possesses three GXXXG motifs that have been associated with protein dimerization in other membrane proteins. When glycine residues were replaced with alanine, G219A and G393A showed drastically reduced uptake function. Further studies revealed that G219A has a similar association capability to that of the wild-type, while mutation at Gly393 may affect oligomerization status of the transporter. Kinetic analysis showed that both G219A and G393A have a dramatically reduced Vmax for ES uptake. Km of G219A was increased while that of G393A exhibited a decreased value for high affinity component of ES binding. Our studies demonstrated that OATP1B1 may function as oligomers in the high affinity site of ES while acting as monomers for the low affinity binding component of the substrate.